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On September 19 and 27, 1986, water samples were collected from well 699-S6-E4A, located in the
vicinity of the 618 burial ground and 3164 crib, north of the 300 area. Previous experience with this
well had indicated that the water may contain an unknown organic substance.

When the well was opened on September 18, an OVM was used to obtain readings of 6.2-6.6 ppm
(isobutylene equivalent) in the vapor space inside the casing. A 54 iter Tedlar bag was collected using
the OVM as a sample pump and colorimetric tubes were used to attempt to identify the gas, but results
were inconclusive.

On September 19, a preliminary water sample was obtained by bailing the well. Approximately 275 ml
of this sample was placed in a one pint (473 ml) wide mou th canning jar and tested for volatile organic
compounds using an equilibrium headspace method. In this method, the headspace in the jar is
circulated through a photoionization detector (PID). Since a PID is essentially non-destructive, the
headspace concentration tends to quickly reach an equilibrium value which can be correlated to the
concentration of volatile organic compounds (VOCs) in the water. For the September 19 sample, an
OVM was used to measure headspace concentrations. Equilibrium headspace values of 3.9-5.0 ppm
(isobutylene equivalent) were observed. This result indicated that the water did contain a VOC
detectable with a PID, and plans were made to conduct equilibrium headspace measurements as the
well was developed in order to monitor the VOC concentration as a function of time and purge volume.

A downhole pump was installed in well 699-S6-E4A, and samples were collected during well
development on September 27, 1996. Screening samples were collected at inte rvals during well
development. Equilib rium headspace measurements are shown on Table 1 (attached)

Both a ThermoEnvironmental OVM and a PhotoVac MicroTip (µTIP) were used to make equilib rium
headspace measurements on September 27. The µTIP w as added to the test in addition to the OVM
because experience has shown that it tends to be more sensitive at low VOC concentrations. This w as

confirmed by the initial results. Unfortunately, the µTIP drew in water after the third sample and was

no longer functional. Both OVMs used for the headspace measurements failed to respond to the VOC
present in the water. Hence, li

tt
le useful data on VOC concentration as a function of development time

was obtained.
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Examination of the water samples did reveal other characteristics of interest. Sample BOJ281 was
observed to have a pH of 9-10, using pH paper, and the conductivity was 412 AS/cm at 19.5°C. A
small amount of Sudan IV was added to this sample and shaken. After centrifuging for 5 min at 2000
rpm, there was no evidence of any nonaqueous phase. Sudan IV is insoluble in water and soluble in
most organic compounds. The presence of an organic nonaqueous phase liquid in the water sample
would be expected to produce a bright red layer after centrifuging.

Later samples appeared to contain small amounts of a whitish material which tends to settle out. These
samples also had an odor which resembled diesel fuel. The whitish material did not show an affinity
for Sudan IV. pH of the later samples was also in the range of 9-10.
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Table 1
Equilibrium Headspace Measurements

Well 699-S6-E4A
September 27, 1996

sample collection time analysis time results

BOJ281 0916 0930 3.2 ppm (OVM) / 17.2 ppm (wTIP)

BOJ282 0936 1018 4.8 ppm (µTIP)

BOJ283 0950 1030 5.3 ppm (µTIP)

BOJ284 1005 Unable to obtain fiuther readings due to failure of µTIP
(Water drawn into detector cell) and lack of sufficient
response from OVMsBOJ285 1035

BOJ286 1105

BOJ287 1135

BOJ288 1205



GENERAL CONCEPT OF THE EQUILIBRIUM
HEADSPACE METHOD
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